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Abstract of JP2000252074 

PROBLEM TO BE SOLVED: To provide an 
organic EL element having performance equal to 
or superior to the conventional element using an 
organic material, long life, weather resistance, 
stability, high efficiency, and low price. 
SOLUTION: The organic EL element has a 
substrate 1 ; a hole injection electrode 2 and a 
cathode 3 formed on the substrate 1 ; and a 
luminescent layer arranged between these 
electrodes and containing at least an organic 
material; an inorganic electron injection transport 
layer 6 between the luminescent layer and the 
cathode 3; an inorganic insulating hole injection 
transport layer 4 between the luminescent layer 
and the hole injection layer; and the inorganic 
insulating electron injection transport layer 6 
contains rubidium oxide as a main component 
and one or more oxides selected from several 
oxides, the inorganic insulating hole injection 
transport layer 4 contains an oxide and/or oxides 
of silicon and/or germanium as a main 
component, and when an average composition of 
the main component is represented by (Si1- 
xGeX)Oy, 0<=x<=1 , 1 .7<=y<=1 .99, and the 
luminescent layer has a layer containing a dopant 
in a layer formed with a host material. 
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*£■ 1 4 iz&ltm 1 5 <hS?$i)itJl 1 6 *5«$tlT 

(A3. 

[0 0 0 6] ^nS^TWEL^K^^Ttt. 
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S±fB (1) ~ (3) co^Tn^rc>^EL*To 

(5) mmmmmm\i*- jus aiiicu. Fe, n 
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;!/-8-*/Uy7h) (3, 5 -^-tert-^^^X 

x/7h) -^a(iii) , ex (2-y^;u-8 

~^y U/7h) (2, 6-y7x-JI/7x7 7 h) 7 

;p^-^a(iii) . ex (2-^^-8-*;uy7 

b) (2, 4, 6 - MJ 7x^7x77 h) 
^A(III) , ex (2 -*7)V- 8 - + / U / 5 h) 
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in . ex (2-^f^-8-+yu;7h) (2, 

3, 5, 6-fh7^f^7x/7h) T^-ty-AO 

in , ex (2~^f;p-8-*;u/7b) u-t- 
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-^yjy^h) (2-t7h7M 7;u^-^a(ii 
i) , ex (2, 4-y^f;p-8-+;uy7h) 

(tJH^-7x-^7x77 b) -^A(III) , 

ex (2, 4-y/f^-8- + ;uy7h) c^- 
7x-^7xy ^ h) 7)i*~ ^a(iii) , ex (2, 
4-y/^-8-*;u;7H (y^-^x^ux 
x77M - ^a(iii) , ex (2, 4-^y? 1 

JI/-8- + y'J/7h) (3, 5-y^^7x/7 
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O-'PafitTOUffitEtb, ItaittO. 0 1- lnm/ 
sec gKttS^tAWSLl). $7c. K^^T-»^L 

L7c9, ^-^X#-y h©3!£ • figftSMUWbfcO-r-B 
[0 0 4 1] ^n?.#Ji©»riEK*ffi«S3||ft*fflt»4» 

^-ic^t, i m\z&&coit'£®z-£m z it 

■&Hfc*Anfc#iK-h*fi3i]C»fiE*|»bT*il#-r* 
[0 0 4 2] fc«*ft«te#-;Pi£A*i&JItt, *-*a 

A«ffi*^©*-ju©ffiAS^a(crstsffi, *— ;u£ 

©t&o. ««*&^4«?aA«ij3£Ji«, 
tt^©aA*^tw-rs«nffi. n¥*&fe\zmm?zm 
te^±^-;p*^tfs^s*-rsfc©T'*So *n 
fsjtscaAsn**— ^m^sui* • m 

TSo 

[0043] -r&to-s. sittiiisegkttm^aAfisig*, 
A«ffi**-r*««*»«-r*^»si«7«c<, JtKw^s 
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[0044] mmmm&m=?&\w&mte, 

rmfJ^OA (L 1,0) , mWMV'OK (Rb 
,0) , ^b^U-^A (K,0) , Bt-ffc^hU^A (Na 
.O) . Wtit-tzsVA, (Cs,0) , B^kX hD>f?A 
(SrO) , tft7^->>5A (MgO) , feitflft 
*)Uz/0& (CaO) C5 11Sfcli2ia±^tt 

gfc*?£b<. ^^TifcY^y^A, »{fc#ju>"5 

A. *6fc»fl:U^A (Li.O) OMTjifiK, 
*HTBrffc;H£5?«?A (Rb,0) . *HTBHt*U9 
A (K.O) . *3«fc0qS!<k^- h U CA (NatO) tf*?* 

?£A£Bfcfk;i/k*vSACDi|Sgrra*4 0 mol%£U:. ^fc 
5 0 mol%«±-&<r$nTti-5Cli:j&«*ffSLVi. 
[0 0 4 5] ft«i£|*1£tt?&Atti&]ltt. »£b<te 
^IttTHbyUa^ (S iO,) . *><fctf/*fc 

«SE^y;i/v->i7A (Geo,) s-s-nrrs. ^ne.« 
[0 0 4 6] ±E©*EMfctttt, a#, ■fk#»ifeWafiK 

(stoichiometric composition) X'fetE'T dtlA* 
e>£-4><Hf&b. #Mk^»lft6*Jifflj£ (non-stoichiometr 
y) ifeoT^TfciK 

[0 0 4 7] *3g^<Diltti*6»tt«^ffiA«li@IS 
tt, ^ L< i4±E^W±fi£»fc«lT, Sr 
0> MgO, CaO, L i,0, Rb.O, K 3 O. Na, 
O, Cs.O, SiO s , GeO.CftILT, 
±f&tt : 8 0-9 9 mol%, J;O0?£b<f;i9 0-95 

mol%, 

: 1-2 0 mol%. <fct)$f;£b<te 5-10 

mol%, 

[0 0 4 8] Mmmm&nir&xffimm<»mm£i>T 

»*L<«0. l~2nm. J; 9 b < t4 0 . 3- 
0. 8nmTr&-5>o 

[0 0 4 9] M«Sii&(i:tt*-;W£AB«. > U 3 >&<fc 
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[0 0 5 0] Sfc, S?3;b<tt^+f 
(S i.-.Ge.) 0,iSLfct* 
1. 7^ySl. 99 

[0051] z.(D&?\z. mmmmte-fc-K&xmmm 

0. *-Jl/ffiA*«*»e«J6Ji*!lO#*Ji'v.a«l*iJ:<* 

;i-aA«s^©* : ?©^i!)^fflifyr-i.c:<?:^T^. 

#-;M£A*fr2fe*B»d:b-C^-5fc 

^-^AisrrssRTtRirowaE^ftSft. b*^ 

[0 0 5 2] S?^©#*»S:^-rytt. -klBfflfig^Ht 
^oTlitlti«fc<, 1. 7jy,±T3b^T 1 . 9 9J&CFT 
y^-n<t0^t<tfe, yji5CtlJ;i3/J^<T 
fejH-JUaAffi^teTb. ***»{STLT<«. ifc. 
ff$U<ttl. 8 5EI±T»^T1. 9 8HTT'*S. 
30 [0 0 5 3] atWj&RHtJfr-^aAttaiJltt, BJYk^r-f 

J(?2;b<«xte0. 4£TF. J:0»SL<(4 
0. 3«T. »C0. 2 6lTTfe5ut!!iWSlK 
[0 0 5 4] xt4*F*L<«0. 6£i±. <fc 

D»^b<(iO. 7jy,±, »co. SHmotiJ; 

[0055] ±mmm^^mit. 5if7*-H»*« 

[0 0 5 6] *SBIie^tt^-;UaAW33lBtt, *f?£b< 
(iSStCu, Fe, Ni, Ru. S n&£Z*A uOH 
WllEt±$^tt§. tTfe, Cu, Ni. S 

b<tel 0at9SETF, <fct>0?£b<te 
0. 0 5— 10at%. $^t«0. 1 — 1 0at%, 
0. 5 — 5at%T&-5„ #^Tg*« dtl*®^.^ L^-fr 
BAmm&1&TLT<2>. 2lK±5;Wffltl>i^ 
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[0057] mmf&iskte.-fc-)i>&.xm&m\z\t, mz. 

^F»tLT, X/'WrJ'tfXfCffl^SNe, Ar, K 
r. Xe**Jf*L<tt^»l 0at%«T. J;9£?;£L 
<«0. 0 l~2wt%. #C0. 0 5~1. 5wl%SS 
$tLT^Tt).kH. Cltl^cD7t;*{iiaT : t.2aJ£i > ± 

[0058] cne.roTcSittx/i-y^^fxtbTttfflS 

[0 0 5 9] X/ty^*X(DMlli, J**tl»#©flE2j 

*«*±IB<eHi:-r*fc«>CH, S5*^ffliJT'fi)c)KLfc^ 
AWSK, JWfcWiCki, lPaJJTF, 4#tC0. l~lPa 

[0 0 6 0] &*S. *-;uaA«^r#:©¥^tt<i:LTC: 

[0061] ««*ft*te*-juaAiiii3iJitt, as, # 
[0062] mmmm^-^mxmmmommtLx 

it. mzfflm\Zfci<*&, 0. 0 5~10nm, # C 1 ~ 5 

<Tt>. *-^ttA*+»Cf4frA«:<«toT<*. 
[0 0 6 3] ±fB<D««*6i»ttm^&A«3i£Ji. 
»tt*-;uaA*l3l»0«ifi*jfei:UTtt, X/ty* 30 

[0 0 6 4] mma&B&m^&Ammm. mmtmn* 

X/Sy?tfX<DB.J]fc, 0. 1 ~ lPaCD«eH*W*b 

^FfiHitfX, fllAfcfAr, Ne, Xe, KrSffl-J 

H£<D3£H&<tL-T«, ilBX/ty^tfXlCflD^O, Sri 
~-9 9 %8«Jg-&LTS^ttX/ty^SrfToT J fcJ;^. 40 

[0 0 6 5] A^y^feiUTttRF«»*ffl^fcSSH 

t^CRFX/W^TWisLtA. X/ty^gB09«* 
tLTH jJtL<aRF^>y^TO. 1-10W/ 
cm' CDfSffl*WSL<. fiftSIl/ — H£0. 5~10nm/ 
min . #tc 1 ~ 5nm/min O^H*^ i LVn fi)c!gB#CD 
LTtt, ^i&(2 5 , C) ~15 0tiSTS 
-So 50 
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[0 0 6 6] SJfcttX./'W * £f? oTU<, £ 

iStt^iLTH. SHSSfiATSfcS-. N, , N 
H 3 , NO, NO, , N, 0(g&mtf*>tl, mm&MA 

■?z>m&. ch, . ch, , comwmtf sn-s. n 

[0 0 6 7] ^^OflELffH, JRflllfilMt*- 

Z.<DfzSt>, V — imffiOft^y—PXtfyhO 

[0 0 6 8] *««eitttt»^aAfiitB0D± (56JtBt 
5»« : BfBBaS*«Oi*K:ttTfl!lK:&*) 
<tS£*-f£o TfB©&«6igktt*^aA*&ji 
Btwm^t5-&T«, ®tt*^T*^aA14**b 

I^M2©J&T, Al, Ag, In, Ti, Cu, Au. 
Mo, W, Pt, PdMtfNi, ftiZAl, AgA>^ 
S«Sft5 1 lifcH2 t»04IS*^»il/H. 

[0069] cti<mmmmm<omi£tt, n^&mmm 
m&n?mAmmmiz5-z.2,z.i:<DT°%2>-i£u±<Dm 

S<fc*-ft«A<, 5 0nmJ^±, dfSt<(4l 0 OunfiU: 
ii3?BIJP{i5 0~5 0 0nmgS<h-rn«=tt,i„ U 

*j, &m®mfr£>%x.x.&i&r)mTtBeiizte, mm\zs 

0-30 OnmSS^JfSbVi. 

[0 0 7 0] *i^fflfiEL*flt TIB&ttUefttt 

Tf2<D*>CD£fflUTt><fc^. K. Li, Na, 

Mg, La. Ce, Ca, Sr. Ba, Sn, Zn, Z 

g (Ag : 0. 1 ~5 0at%) , Al - Li (Li : 
0. 0 1~1 4at%) , In-Mg(Mg:50~80 
at%) , Al • Ca (Ca:0. 0 1~2 0a<%) 

mi ens. 

[0071] ±eiM«ffJKcDjp$a. tfaAst^ 

fTA*— ffiBl±«D»*i-rn«Jl<. 0. lnmK±, » 
£L<tt0. 5nm£A±, ifttr 1 nmjy,± tftltf it,». S 

[0 0 7 2] ffig&m«lCDl?$«, S?ffiAi?5«ffi 
U *»-t»«*»*t^4«-«*tt©JftA*RihT*fc 
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*. -^±©JP£<h-rtU±*«fc<, $fSL<tt5 0nm^ 
±. 0 OnrntLt. ¥flz 10 0—50 OnmCDft 

[0073] Mt&mtsts, mfr-Sfrnz^mmommz 
[0074] femmtmwmmt&mitrc^ftnmz t. 

ITS, i&ClfiiiMte&tArti. 31^5 0~5 0 0nmSS<h 

[0 0 7 5] *-JI/aAti#fi«> 

J; < d £ ©Tr#-5 *>(DtiW £ L < , 

tt*B8!Bc4. 5eV~5. 5eV©4Mt*WSLH. 
Ctt, ^H-ygffk-f >v^A (I TO) . ffiftH-^ 
ttfb-f >y | 7i» ( I Z O) . ttffc>f >y-?A ( I n, O 
, ) . MitXX (SnO, ) H^zmitmm (ZnO) 
OHfn*»*±iajsKi:L*:t)©A«»iLt4. ens©* 

In, O, iC^-T-SSnO, ©ig-&Jt&. 1 — 2 0wt 
%. 5- l 2wt%*iff*LH. IZOT 

CDIn, O, fCfcfT&Z nO©iI-&Jt«. a#, 12- 
3 2wt%iSTJ&S. 

[0 0 7 6] ^-^ftAtltt. ttmm$LZffl&-?Z>fz 
66, ift->ij3> (SiO, ) Sr-&#bTI/iTt>«k^. 

(SiO, ) ©^#gtt, ITOiCttTS 
SiO, © molitTTO. 5~1 OJfiigWil/^. S 
i O, £^rf seised. I TO©tt*H*««»^: 

[0077] ft&m<()m?mvnm\t, 

a* 4 0 0-7 0 Onm, Wfc#»3teitfc»-r«3fcaiB* 
^5 0%tt±, *HC6 0%jy.±, §^l:tt7 0%£t±T 

1<*oT<5. 

[0 0 7 8] m^CDJSSii, 5 0-5 0 Onm, 4#tC5 0 
~3 0 0nDiO«lWi;L^. -tO±IBtt«FC«l 

r, »Jfi«fOl)t3l«*O^T? , blHIII****. 
[0 0 7 9] ^fg^WWtttEL^KJu «aj^.«01(C7K 

)mxwMMA/w,i ©*x h<fon\z&K>&f&ztiftm 

5 a/F-/Oh*|t5l5 b/S2 0*XMlil: 
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»*«3£a*«*»BSn&*J«iT*. Sfc, 0 2 tc 

ss i /it® 3 /iiiittif axi 

II 6 1 MlKl:«t llfci 5 a/F 

-M>h^tt5l5 b/|g2©*X h*Ktc«fc0»riE 

sa«s 2 1 (ja»sig) ibTfe 

cfcvi. £fc. uti^roMotA^Si ©*x b<fan\z 
<fc0»J*Stt&Jl5 a£:fc«m2©*X H^SItCi; 0 M 
i&ZiXfcm 5 c ©UTtt#^&^ ; k©T&-3Tt><fc!/>,, 

10 HI, 2KiHT, *-^aAiffi2iili3fflf|(: 
tt. K»««E*«*tt*nTlri«. 

[0080] ;ins©aui*ii*tt. *^(c*jb«insi4 

[0 0 8 1] *?©W«Ji*«*©«<fcSI»<*;fc4&fc. 

*^±&#±«»fc.k0i#ikTa££*«#*L^. Wit 

4KB. ©ft A£&7 <Tfcse.tr, &*ttttUB«&;iv> 
T, ^lh«$S«L5e»-r^o m±XXlt. Ar, H 
e, N, flfO^Fffitt^fX^jffSL/^. £©isfll: 
20 #X©*#^rS«. lOOppa KT. J:0ff*L<a 
1 Oppm £*T, #iC(ilppm BlTTJbl) Hi^ffS L 

ppm g*T-&-5.<, 
[0 0 8 2] ItltSOMtLTtt. JfSKIiWt 

*7XtftLT. nxh©ffi^e>7;U*iJ^7X*W^ 

7;, ^sr-rgitf^x. T^sy^Kif?^. ->u# 

30 #7X^©#^Xiaj£© i &©*>$Fi:L^. #fC, V-^ 

^7xt, atwffla©*i^5x»*«se«fcttffl-e*. 

[0 0 8 3] »ik«tt. X^~ 9— SflH^TSESSSM 
LTS, tffIlrtf-X\ ->U7Jt:-X\ #5Xt*-X, # 

en, #c^^xt*-x^*w 
*b<r». x^-- y- «, a*, eso»ofc«itt<ftTr* 

j e©^t^«#^(E5£SnS i fo©T«7S<. x^- 
40 +»— tLT©mti{'3^W©/j:lrit)©T*ntf«><r©m« 
T^TfciK ^©A^StLTIi, ntftffOOStSdt 
l~20p . «k0»*L<« 1~ 1 0 win , #{C2~ 
8<zm Jr©J;'5&iiS©fc©W:. 1110 

Oxim eATS^T*SCi:dW*L<. ^©TCSfilftc 
««Stl*t)©TJ4a^*«. a^B:S<h|Wlg*^±Tfe 
•5. 

[0 0 8 4] £#, it±«K[Hffi*»«L.fc«-&Ctt, 
50 #C2~8 Aim ©tefflaWSLH. 
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[0085] xi— 9— \t. ^tbm^mmmm^iz&A 

tlcisW-*;*^— tJ— co-^WStt, jff*b<«0. 0 1 
~3 Owt%. <fcD£?£L<teO. 1 ~5wt%-e&£„ 
[0 0 8 6] S«»JtLTtt> 5fcj£Lfc**a&«*»# 

[0 0 8 7] ^fgBJSCfcUT, fiELilfr^Mt 

«Sffi*1fi>fctx.«, Si, GaAs, ZnSe, Z 
nS, GaP, I n P £tt, £?c C*t<=>09SS 

II Mo, Al, Pt, I r . Au, PdfiftfflHli 

taw* 

[0 0 8 8] ^fgBflSH^. ¥H-hfc**3fc"< 

[0 0 8 9] *«K67^Jl'^-«^«3tttt»K*-&tr 
[0 0 9 0] fi7^M-lCB, «ft7 f -<^7 r l"f* 

[0 0 9 1 ] Sfc, ELif^-ff^Jftl^M 30 

[0 0 9 2] Sfc, W<*^Iloj;o!!c3tfiI^ffl 

[0 0 9 3] »3tJC»7-f^^-*ttt. ELMCM 

it. /U>¥-, »3fc*m. *!RiR»»© = t3}&»6»j« 
£ft-5„ 40 
[0 0 9 4] SJtWfttt, **ttfctt»3t« : f'R***ifiS 

tu >awb-&*»^£ffl<^nw:«fcv>. 

[0 0 9 5] A*-T>y-«, at*MCS3t**3tbSt^» 
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*-;u&Amffi (i to, i zo§) Ofig; 
BW* ^ * - S> £Sttfc <^ «fc -3 £ b vs. 

[0096] ytwrnma, mmm<D^m^& k> & 

[0 0 9 7] *«9I©tf«EL3imi. a*, 

AJ^IiiiCD E LJflfi: btffl ^ SnSii. 3?^ 
^SjiT^.iifeT^'g.. EPiD«EE«, a*. 2-30 

v s«£sn*. 

[0 0 9 8] 

< Wl 1 >if 7XMt LT3-z>^ttgjaa« 7 

0 5 9««*+tettfflSffl^T*2 9:/ifei*L&. 

*U>MfefcJ:t>, I TO*-MAfIISfffiL 
[0 0 9 9] I TO#efc»t;*nfc*«S. 4>14tftSiJ, 7 

T, »(*3* 1 X 1 0" 4 Pali(.TiTMJEbfco 
[0 10 0] i^T. I- ICS i O, £J3<^. * 

««s»tt^-;waA(»2iJi*iiim©iitjp»c*fiitLfc. c: 

ffl^fc. SSM2 5-C, J&KU-h lnm/min , 
EE#0. 5 Pa, SAfA5W/rf £Lfc„ flKMLfc* 
-Jl/ffiAI©ffl^li. SiO,., T*$ofc. 

coioi] MEE*»ofc**, 

tCgH,. hUX + T^SX^A (A 

1 g3 ) Sr. il^jiSO. 2nm/sec£l<T, 4 OnmODJP 

tLtz. 

[0 1 0 2] £ £>tC, MJI*«ofc**, hUX (8- 
*;'jy7 M 7A3-7i (A 1 q3 ) <h, )17V> 
±&<DMm&&0 . 2nm/seciL-T, A 1 q3 iZ 
ttLT)V7l'>&5&m%\ t -y°L, 4 0nm<DmZizM 

[0 1 0 3] ^JBE*iSt3fc*i, HJX (8- 

+ /'J77 h) (A 1 Q3 ) ^*if* 

0. 2nm/seci:LT, 4 0 nm©J?£ (C^^ L-, 

[0 10 4] MEE^^ofc^S, X/t 7 ?« 

iC^b. S^tLTtftXhP>?^A (SrO) , B6 
fb'J^^A (Li.O) , ift-/U3> (SiO, ) 
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S r O : 8 0 mo\% 
L i , O : 10 mol% 
S iO, : 1 0 mol% 

«MtLT, HSIg2 5t. X/t7^XAr, 
fiScflglz-h lnm/min . SjfEflE^O. 5Pa. gAf A5 
W/cm ! iLfc. C©tt, SJfetXA-y^^XS-A 
r : 100%£L-T10 OSCCMfly&L&rt^JIS^iiite 
ffaAill^O. 4nm(75IKPI'fSab. MttTA r 

/o, : i/i iLti o oszcmrnvtiw^mmmmi 

ttlfSAill £0.4 nnXDjgy? (Cl&ffll L „ 
[0 10 5] MJE^rffi-pfcS £. A 1 £2 Ornn 

[0 10 6] ftt*(C^^X«±LTW«EL^^# 

-f . h'jx (8-+;'j;7h) tjp = -^a (a i q 

3 ) i, JU7^>i:£. ^#CO^SiiSO. 2nm/seci: 
LT, Alq3 \Zjtfl,T)l7U>&5&m% P— !/U 

LTfi E L *^*ff « bfc„ 

[0107] ff,ftfcM>y;n;^ut. *a3SW^i: 
LT. 1 0 OmA/cm 1 CD— €*SKTf, ^tSttSaB^ 

©*«¥«ISIHtt. lOOiWftTTfeofe. CtltZtt 
LT*5£BX-v->ZfMt. 1 5 0«FlBJ£i±«iBL/T%)*« 

[0 10 8] <*««2>*J6«1 IC*^T, 

ttm^&Atai£B©3£j£#. sfcjtffli*, *n*n. s r 
oA^Mgo, cao, * (i ^ n come>mt® \z , 

L i,04>6K,0. Rb^, K,0, Na : 0, Cs 
,0, *fc«^ine.<Oig'&M'ft#J»C. SiO,*f,GeO 
■ , SfcttSiO, tGeO, <Dm j &mt®\Zi>i,A.1t}i 
C5BffH*6ttS*«#6nt. IMMtllJfetm 

Ald^Ag, In, Ti, Cu, Au, Mo, 
W, Pt, Pd, Ni, Sfctt^n^CD^ibTfel^ 

[0109] <*M0ij 3 >*ss^j i k*v»t, mmmm 

[0 110] Sfc, 9 — h(Offlfi)c$rS iO, tU 

8ftS£&>LTA r fc*f-r«ffl-&Jt* 
3 OXiU ^WtMS i C.^tLfefe®, y 
•^hfflSlMGeO, tU X/l-y^tfXCDO, 
fATA r tC*f-r-5?g-&tt£3 0 %iL, -?-CDffifi££G 
eO. ntLtt©, ^-yyh©«SSi,. s Ge 
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,. s O, £U XA-^^XOO, IMI^TArlC 
*tT£>2l-&J££ 1 0 %<hU ^Wffl^S ii.iGep.i 

[0 111] <s)|««»l4>*jfi«lfc4s^T, ttttl&fft 
te*-;U&A*MM£jSIIJtT*IRK:. ^-y-yhtCSi 
CiCNi : 3at%aSaHbfc ! feCD£ffll/V lnmCD^JPH 
fSJKLfe. CCDitO^y^^XBAr : 5 0 seem. 
O, : 5sccmT, ISM2 5t, fiKJKU— h 1 nm/min 
10 . n^EEtl : 0. 5Pa> : 5W/cm' LL 

S I Oi . » fCN I S: 2 . 5at%-^#-r^fc©T^ofco 

[0 1 12] ±BK6l>T. ss«iei»tt*-^a 

A$&itH S i 0,.,CN i £2. 5al%#* 

T'SfeCO GeO,.,l:NiS2. 5a\%<3#-T2> 
fe©, S i,. i Ge,. i O l .,,lCNi$2. 5at%^*-T 
20 £%©{Cft*-T ! fell«&-e<&^>&. 

[0 113] N i ©tttoO (C|^S<E>S n, Cu£ 

ttSttTfcB(»©fWt#5.nfc. Sfc. Ni© 

[0 1 14] 

J14£AHj£JI^ i?aAiIl^ft^i?t^f^ 
[0B<DfB*&iai8] 

[0 1] **91©W«EL*^©*««*^-r*K»rai 
[02] *5§^<D*«ELSST<7)teO«t^J**-r«tBS 
[S3] S!*©#aEL^OO«fi£0iJ&^-rii!tlB&»f®0 

[14] cejfco^rwEL^oflsnowjifcwss-rwiftBf 
40 ffimx-fcz* 

1 s« 

2 *-;W£A*ffi 

3 ill 

4 mmmm&*-)i&xm&m 

5 a Sg 1 ©*X hWM\Z£iQMl$.£ntzm 
5 b K-/t>hStt4I 

5 c i20*Xh«ICJ;l9f*3nitI 

6 mmmmvtn?&AWimm 



( 12 ) 



4#W 2000-2520 7 4 



[01] [02] 




